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(54) A flexible protective cover with resilient hinged coupling elements 

(57) A flexible protective cover for machine tools comprises rigid segments 1, eg aluminium extrusions, 
interconnected by resilient coupling elements 2, for example, of polyurethane. The segments 1 and/or the 

I ments 2 are constructed in such a way so that they fold in on alternative sides. Alternate folding is achieved 
by providing the segments 1 with a curved surface Id which encourages the direction of folding. The elements 
2 has a greater amount of material on one side 2b than it does on the other side 2c. This results in unhindered 
folding on the side 2c and serves as means to further intensify the direction of folding. Sides 2b also serve as 
soundproofing since they prevent the longitudinal end faces la from striking each other. The segments 1 are 
retained by guide bodies <7\ fig 5) in an upper guide rail <5\ fig 5) and by guide bodies (8\ fig 5) in a lower 
guide rail (6*, fig 5) so as to be slidably and pivotably movable. 
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2296952 

Pleat-like protective cover 

Protective covers for machine tools and other processing 
machines are known in the art in the most varied forms. Thus 
telescopic covers are frequently used which consist of a 
plurality of interen^aging cover elements which can be pushed 
together t e 1 escopi ca 1 1 y and each have at least a top wall, two 
side walls and stops for the neighbouring cover element. How- 
ever, if the depth chosen for a cover element is too large, 
tilting can occur during displacement. The consequence of 
this, however, is that the ratio of depth of the cover ele- 
ments to the width of the cover is relatively unfavourable. 


Another type of telescopic cover is the so-called bellows used 
in machine tools for the protect ion— of " mo vitig parts. In this 
case the bellows body is generally formed from a multi-layer 
cover, and the outer layer of this cover must in particular be 
resistant to the coolants which are sometimes very corrosive. 
The bellows body also generally has on the inside a reinfor- 
cing layer which must be chosen to be sufficiently strong 
bearing in mind the attack by shavings to" which the bellows 
are exposed. However, by comparison with telescopic covers 
the bellows is substantially less stable and limited in its 
pleat height to approximately 60 ram. 


The object of the invention, therefore, is to improve the 
pleat-like protective cover in such a way that it is distin- 
guished by a greater stability of shape. 


This object is achieved according to the invention in that the 
protective cover is characterised by a plurality of segments 
which are connected to one another by hinge— like coupling 
e 1 ement s . 


Further embodiments of the invention are the subject matter of 
the subordinate claims. 
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Th. prot.ctiv cov.r .ccording t th. inv.ntion i. p.rtlcu- 
! for " - — pr.~-l-.~M-- 

within t-tr P™'- "°'" t "* ' Ubrle - t 

corn, out .nd .h.ving. .nd/or du.t .r. produced. 

Further .dv.nt.g.. -d -_dl—t. of th. inv. -.1- -r. , .x- 
p,.i„.d in gr..t.r d.t.i . with th. -id of th. — p..» 
.„ nbodiMnt .nd th. dryings. In which: 

Figur. . .how. • P-rti.Uy ..ction., .id. vi.w .f th. prot.c- 
tiv. cov.r ..cording to th. inv.ntion; 
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in Figure 1 ; _ 
_Figur. 3 .how, . ..ction.. p.rt-vi.w of th. conn.ction of 
segment and coupling element; 

Figur. * .how. . ..ction... .ni.rg.d p.rt-vi.. of th. 
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in Fi$ure 1 ond 
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in Figure 1 • 
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For connection of the segments 1 end the coupling elements 2 
there are provided along th longitudinal end faces la of the 
segments 1 cut-outs Id into which the coupling elements 2 can 
be introduced with a part 2a which is of corresponding comple- 
mentary construction. The coupling elements 2 can be simply 
introduced transversely with respect to the direction of move- 
nt 3 (see Figure 1) of the protective cover, whilst when the 
protective cover is being extended or closed up unintentional 
release of the connection between segment and coupling element 
is prevented. 

The segments 1 and coupling elements 2 co-operate in such a 
way that when the protective cover is pushed together success- 
ive segments fold in on alternate sides, as is shown in the 
left-hand part of Figure 2. In the fully extended state 
according to the right-hand part of Figure 2 the individual 
segments 1 form a subs'tant i a 1 fy plane wa 1 1 ." 

In order to prevent the individual segments from folding in to 
the wrong side, either the segments 1 or the coupling elements 
2 can "be appropriate ly constructed. In the embodiment shown 
in the drawings both the segment and the coup 1 ingj 1 ement are 
constructed in such a wey that folding, in of the segments on 
alternate sides is favoured. 

The part of the segment 1 which comes into connection with the 
coupling element 2 is illustrated in an enlarged sectional 
view in Figure 4. The cut-out lb is formed by e narrow groo 
beginning on the longitudinal end face la and widening in 
circular shape in cross-section in the interior of the segment 
1. Therefore the part 2a of the coupling element 2 which is 
of correspondingly complementary construction <see Figure 3) 
can merely be introduced into the cut-out lb at right angles 
to the drawing plane of Figure 4 and can be stressed in the 
direction of the arrow 4 without the connection between 
segment 1 and coup 1 ing e 1 ement 2 being released. The groove 
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of the cut-out lb i. delimited on one side by a substantially 
p,ane surface 1c and on the other side by a strongly curved 
surface Id. Following the principle of least resistance the 
coupling element S«il1 lie on the curved surface Id when the 
segments 1 are folded in. 

In order further to intensify the direction of folding which 
is already favoured by the construction of the segment 1. the 
coupling element 2 likewise has a special construction. As 
can be seen in particular from the fully extended protective 
cover shown in Figure 2. the coupling element 2 has a greater 
amount of material 2b on one side of the protective cover and 
merely a lesser amount of material 2c on the other side. In 
this case the greater amount of material 2b strikes the longi- 
tudinal end faces la of the neighbouring segments, so that 
folding in of the segments on this side would only be possible 
by compression of this amount of material 2b. On the other 
side the amount of material 2c is merely constructed in the 
middle between the two segments and is, moreover, substanti- 
ally smaller. As a result the segments can fold in on this 
side unhindered. Thus the smaller amount of material 2c is 
provided merely for reasons of stability. Moreover, it can 
serve as soundproofing since it prevents neighbouring segments 
from striking one another. 

Naturally, within the scope of the invention other construc- 
tions are also conceivable for ensuring that the segments fold 
in on alternate sides. Thus the coupling elements 2 can in 
particular be prestressed in one direction to promote the 

folding in. 

The segments 1 are each guided transversely with respect to 
the direction of movement 3 of the protective cover in a guide 
rail 5. 6. For this purpose the segments 1 are provided with 
centrally disposed guide bodies 7. 8 on the latere, end faces, 
i.e. the faces located transversely with respect to the 
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direction of movement 3. The guide bodies 7, 8 are formed for 
example by bolts by means of which the segments 1 are retained 
in the guide rails 5, 6 so as to be both slidably movable and 
pi vot ab 1 y movab 1 e . 

The protective cover according to the invention can be dis- 
posed in any spatial position. Depending upon the alignment 
and application, however, suitable steps must be taken in 
order to ensure satisfactory operation. Thus in particular in 
the case of a vertical arrangement , i.e. in the case of a 
horizontal direction of movement of the protective cover for a 
machine tool which produces a large amount of shavings thought 
must be given to ensuring that blocking of the protective 
cover is not caused by accumulations of shavings. 

Figures 5 and 6 show one embodiment of a vertically disposed 
protective cover in which the segments 1 ere retained by guide 
bodies 7* in an upper guide rail 5' and by guide bodies 6' in 
a lower guide rail 6' so as to be slidably and pivotably 
movable. The upper guide rail 5' has a groove which is T- 
shaped in cross-section, in which is guided the guide body 7' 
which is likewise of T-shaped construction. The guide body 7' 
is connected to the segment I by a suitable fixing means 9, 
for example a screw. 

The lower guide body 8' is for example of cylindrical con- 
struction and is guided in a recess of rectangular cross- 
section in the lower guide rail 6*. 

The guide bodies 7', 8' facilitate on the one hand e sliding 
movement in the upper and lower guide rails 5', 6* and on the 
other hand a pivoting movement of the segment 1 about its 
longitudinal axis le during the folding operation. 

In order to prevent accumulations of coolants and lubricants, 
shavings and/or dust in the region of the lower guide rail 6', 
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the upwardly directed end feces 6'e thereof are chamfered. 
Moreover, the guide groove is constructed so that it is open 
towards the bottom, so that any foreign bodies entering from 
above fall through downwards. 

Naturally, within the scope of the invention other construc- 
tions of the guide rails are also conceivable which prevent 
the undesirable accumulations of shavings and other such 
materia Is . 

Depending upon the local conditions and the field of applica- 
tion, the guide rails 5. 6 or 5 ' . 6'; can be connected to one 
another to form a frame. 

Furthermore, between two segments a fixing part can be dis- 
posed which co-operates with a movable part of a machine tool 
or other processing machine. 

The protective cover which consists merely of the segments 1 
and the coupling elements 2 can be adapted in a simple manner 
to the most varied applications, simply by appropriate con- 
struction of the width and length of the segments, whilst the 
coupling -elements merely have to be adapted in length. 

The coupling elements are advantageously produced from a 
plastics material, for example po 1 yuret hane . which is 
emulsion-resistant and heat-resistant and is designed for 
continuous bending stress. 

The protective cover according to the invention is distin- 
guished by a high stability whilst requiring comparatively 
little space . 
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C 1 e ims 

1. Pleat-like protective covering, particularly for machine 
tools, characterised by a plurality of segments <1) which are 
connected to one another by hinge-like coupling elements (2). 

2. Protective cover as claimed in Claim 1, characterised in 
that the segments (1) are rigidly constructed. 

3. Protective cover as claimed in Claim I. characterised in 
that at least individual segments (1) are retained in a guide 
rail (5, 6; 5', 6') so as to be slidably movable and pivotably 
movable . 

4. Protective cover as claimed in Claim i, characterised in 
that the segments <1) are constructed as flat longitudinal 
prof i 1 es . 

5. Protective cover as claimed in Claim 1, characterised in 
that the segments (1) have cut-outs (lb) into which the 
coupling elements (2) can be introduced. 

6. Protective cover as claimed in Claim 1, characterised in 
that the coupling elements (2) extend transversely with 
respect to the direction of movement (3) of the protective 
cover over the entire length of the segments (1). 

7. Protective cover es claimed in Claim 1, characterised in 
that the coupling elements (2) are made from elastic material, 
preferably from elastic plastics material. 

8. Protective cover as claimed in Claim 1, characterised in 
that the segments (1) and the coupling elements (2) co-operate 
in such a way that when the protective cover is pushed to- 
gether successive segments (1) fold in on alternate sides. 
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. -« v *r as claimed in Claim 8, characterised in 

o Protective cover as c 1 ° x w ^ 

th.t success ivc coup.in S (t> pr...r....d ». 

oppo.in* <.ir.cti.ns in order to pro„.t. th. -Odins .». 

10 . Prot.ctiv. cov.r .. =1.1—. 1- Cl.l- 3 — * ■ «*»"~ 
t.ris.d in th.t th. ..S-nt. <.. ...h h.v. . S uid. bod, <7 
7 . .., on th. .hd f.c.s .oc.t.d tr.n. V .r..ly -th r.sp.ct to 
th. dir.ction of movant <3) of th. prot.ctiv. cov.r. 
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